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2024 Heat Pump Efficiency & 
Performance Webinar
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Agenda

Introductions

CPAU Electrification Program

HVAC Review

Heat Pump Operating Principles

Overview of Heat Pumps

Efficiency, Savings, and Rebates

Heat Pumps Benefits and Challenges

Q&A

Speaker

▪ Steve Brennan; CLEAResult 
Engineering Manager
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• Municipally owned utility in 
the City of Palo Alto

• Approximately 30,000 
customers

• 6 utilities, over 120 years of 
history 

• 80% below 1990 levels by 
2030 emissions reduction 
goals through the City’s 
Sustainability and Climate 
Action Plan

About the City of Palo Alto Utilities (CPAU)

Shelby Sinkler
Sustainability Programs Administrator
Shelby.Sinkler@cityofpaloalto.org
650-329-2525
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CPAU Programs

Business Energy Advisor

• Free energy assessment and ongoing project support

• Generous rebates for water conservation and energy efficiency projects

• Available to businesses under 50,000 square feet

Business Electrification Technical Assistance 

• Free electrification assessment and ongoing technical assistance with 
projects

• Rebates for electrification projects like heat pump water heaters and 
heat pump packaged units



CPAU ELECTRIFICATION PROGRAM
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CPAU Electrification Rebates
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CPAU Electrification Rebates
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Audit vs Electrification Measures

Include Measure Measure Name Category

Yes Heat Pump Water Heater Commercial Kitchens

Yes Convection Oven Commercial Kitchens

Yes Fryer Commercial Kitchens

Yes Package Heat Pump Cooling Efficiency

Yes Custom 1 Custom

Measure Name Category

Combination Oven Commercial Kitchens

Kitchen Demand Control Ventilation Commercial Kitchens

Steam Cooker Commercial Kitchens

Holding Cabinet Commercial Kitchens

EC Motors on Refrigeration Fans Commercial Refrigeration

Other Water Measures Custom

Convection Oven Commercial Kitchens

Ice Machine Commercial Refrigeration

Fridge or Freezer Commercial Refrigeration

Fryer Commercial Kitchens

Griddle Commercial Kitchens

Air Side Econo Cooling Efficiency

HVAC Unit Replacement Cooling Efficiency

DCV - interior Cooling Efficiency

Case Doors Commercial Refrigeration

Dishwasher Commercial Kitchens

Vending Machine Commercial Refrigeration

LED Lighting Lighting

Anti-Sweat Heaters Commercial Refrigeration

VFD on Motor Motors and Drives

VFD on CWP Motors and Drives

Water Heater Water Heating Efficiency

RCx RetroCommissioning

Custom 1 Custom

Measure Name Category

Aerator Water Heating Efficiency

Convection Oven Commercial Kitchens

Fryer Commercial Kitchens

Case Doors Commerical Refrigeration

Dishwasher Commercial Kitchens

Pipe Insulation Heating Efficiency

Combination Oven Commercial Kitchens

Kitchen Demand Control Ventilation Commercial Kitchens

Steam Cooker Commercial Kitchens

Griddle Commercial Kitchens

Steam Trap Heating Efficiency

Sprayer Commercial Kitchens

Ozone Heating Efficiency

RCx RetroCommissioning



HVAC REVIEW
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Refrigeration Cycle
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Understanding HVAC system components and operation

Split AC Systems
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Understanding HVAC system components and operation

Split AC Systems
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Understanding HVAC system components and operation

Package AC Systems
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Understanding HVAC system components and operation
Package AC Systems
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Understanding HVAC system components 

and operation
VAV Systems



HEAT PUMP OPERATING 
PRINCIPLES
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Heat Pump Definition

Reversible Heat Pump
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Heat Pump Seasonal Operation
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Heat Pump Water Heaters



OVERVIEW OF HEAT PUMPS
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Heat Pump Overview

• Heat Pump Types and Sizes
• Small systems (.5 to 2 tons)

• Window Units
• PTAC/PTHP

• Medium size systems (1.5-7 tons)
• Splits vs package
• Multi-head systems

• VRF/VRV
• Large systems (>5 tons)

• Rooftop package, single zone CAV
• VAV systems
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Small Window and Wall Units
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Split Heat Pump Units
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Split System Heat Pump
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Mini-Splits and Multi-Zone
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Package vs Split Heat Pumps
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Package Heat Pump
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VRV and VRF systems
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VRF and Energy Optimization
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Large Rooftop Package Units
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Supplemental Heat



EFFICIENCY, SAVINGS, AND 
REBATES
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Rebate Structure and Savings for Heat Pumps

$650/ton 

Cap <65kBTU  

• Baseline:  14 SEER   

• Tiers:  15, 16, 17 and 18 SEER

Cap 65-134 kBTU 

• Baseline:  11 EER

• Tiers: 15 and 16 IEER  

Cap 135-239 kBTU  

• Baseline: 10.8  EER  

• Tiers:  14.5 and 15.5 IEER

Cap  240 – 760 kBTU  

• Baseline:  9.8 EER  

• Tiers:  13.5 and 14.0 IEER

Rebates stay the same, but savings increases, and payback is shorter, as you go up the tiers.
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Strategies for Improving HVAC Efficiency

Low Efficiency Systems

• Age

• Condition

• Initial EER/SEER/HPSF

• Refrigerant Type

High Efficiency Systems

• ENERGY STAR, EER, IEER, EER2, SEER, HPSF, HSPF2, COP, etc

• Hi-Efficiency Motor

• Compressor Choice

• Refrigerant Choice

• Expansion Devices
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Strategies for Improving HVAC Efficiency
Low eff vs Hi Eff
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Impact of Efficiency on Projects

Efficiency

Electric 
Savings 
(kWh)

Gas 
Savings 
(Therms)

Estimated 
Energy Cost 
Savings 
($/yr)

Incremental 
Cost ($)

GHG 
Reduction 
(MT CO2e)

Equivalent 
Gallons of 
Gas

Estimated 
Incentive ($)

15 SEER -300.5 111.0 202$             1,738$         0.588 66.5 3,250$          
16 SEER 442.0 111.0 388$             1,833$         0.588 66.5 3,250$          
17 SEER 605.0 111.0 429$             3,448$         0.588 66.5 3,250$          
18 SEER 750.0 111.0 465$             4,903$         0.588 66.5 3,250$          



HEAT PUMP BENEFITS AND 
CHALLENGES
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Heat Pump Benefits and Challenges

Heat Pump Benefits

• Adding cooling
• Lower Energy Bills
• Carbon Footprint 

Reduction
• Eliminate Gas Service

Heat Pump Challenges

• Adding cooling = More 
load, possible electrical 
service upgrade

• VAV Systems and Boiler 
Skids

• Cold Climate Operation
• Supplemental Heat 

Impact



QUESTIONS? Email: 

businessenergyadvisor@cityofpaloalto.org

Phone:

650-761-6417
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